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IIuTaHHs 10 BCTYNHUX BUNIPOOYBaHb
3 marematukn BCII «HemupiBcbknii (paxoBuii KoJ1eIKy OyAiBHULTBA,
€KOHOMiKHM Ta 1u3aiiHy BIHHMIBLKOr0 HAIOHAIBLHOTO0 ArPAPHOT0 YHIBEPCUTETY»
Aneebpa

1. Harypanpui uymcina 1 Hynab. Ilpocti 1 ckmageni uyucna. J[iTbHUK, KpaTHe.
HaiiGinp-mmii  cmistbHmit  mimbHUK.  Haiimenme cminbHe kpatHe. O3HaKkum
nojainsHOCTI Ha 2, 3, 5, 9, 10.

2. 1limi umcma. PamionanpHi 9ucia. X JToJaBaHHS, BiIHIMAHHS, MHOXKCHHS, JTIJICHHS.
[TopiBHSIHHS palliOHaILHUX YHCEIL.

3. Jli¥icH1 yucha, X 3amuc y BUTIIAI1 JECATKOBOTO apo0y.

4, JlecsatkoBi apoOu. YwuTaHHA Ta 3amuc JeCATKOBUX JpoOiB. IlopiBHSHHS
NeCATKOBUX Jpo0iB. JlomaBaHHs, BiIHIMAHHS, MHOXXCHHS 1 JUICHHS JECSITKOBHUX
npo6iB. HabGmmkene 3HauenHs uucna. OxpyrieHHs uucenl. Bimcotok. OcHOBHI
3a/1a4l Ha BiJICOTKHU.

5. Homarni umcna. [IpotunexHi uncna. Moaynb 4uciia, HOTO T€OMETPUYHUMA 3MICT.
[TopiBHSIHHA OAATHUX 1 B’ €eMHUX uyucell. JlogaBaHHs, BIIHIMAHHS, MHOXKEHHS 1
IUICHHS TOJATHHX 1 B1J €MHHUX YUCET

6. [loHATTa mpo uMCIO SIK pe3yabTaT BUMIPIOBaHb. ParioHanbpHI uYmcna. 3ammc
pallOHANIBHUX YUCEN y BUTIIAIL JECATKOBHUX APOOIB.

/. YucnoBl BHpa3Hu. 3acCTOCyBaHHsS OyKB JUIsl 3amucy BHpasiB. UuciaoBe 3HAYEHHS
OykBeHux Bupa3ziB. O0UKCIeHHs 3a HopMyIamMHu.

8. Tlonsarra mpo mpsimy Ta oOepHEHY MPOMOPIINHY 3aJI€KHOCTI MK BEJIMYHMHAMHU.
[Ipomopiii. OcHoBHa BiacTUBICTH mpomopiii. Po3p’sa3yBanHHs 3agad  3a
JIOTIOMO-T'OX0 ITPOTIOPIIiii.

9. 3o0paxkenns urcen Ha npsamii. KoopauHara Touku Ha npsamiil. Dopmyna Bijgcra-Hi
MIK JIBOMa TOYKaMHU 13 3aJJaHUMH KOOPIMHATaAMHU.

10.ITpssmokyTHa cucTeMa KOOpJAWHAT Ha IJIONIMHI, TOYKK Ha TuiommHi. KoopauHaTtu
(abcmuca ¥ opnaunara). dopmyna BiJCTaHI MK JBOMa TOUYKAaMU IUIOIIMHH,
3a/1a-HUMH KOOPJIMHATAMH.

11.IppauionansHi uncina. JificHi yncna. YucmoBl HEPIBHOCTI Ta iX BiaacTUBOCTI. [lo-
YJICHHE JI0/IaBaHHS Ta MHOKEHHSI YMCJIOBUX HEPIBHOCTEH.

12.BumiproBaHHS BenWYUH. AOCONIOTHA Ta BIJHOCHA TOXUOKHM HAOIHUKEHOTO
3Ha-4eHHs yucia. Bukonanus apudMeTHaHUX N1 HaJl HAOMKEHUMH 3HAYCHHIMU
YHUCE.

13.0OxnouneHn. [ligHeceHHs ofHOWIIEHA O CTEMEHS.

14 Muorouned. Creminb MHOTOuYJIeHa. JlogaBaHHs, BIOHIMAHHS 1 MHOXCHHS
MHOTO-WIeHIB. PO3KkiIalaHHs] MHOTOYJIEeHA HA MHOYKHHKH.

15.®opMyn  CKOPOYEHOTO MHOXKEHHS. 3acToCcyBaHHS (OpPMYJ CKOPOYEHOTO
MHO->KCHHS JIJIs1 PO3KJIaIaHHs] MHOTOYJIEHA HA MHOYKHHKH.



16.KBagparauii TpuwieH. Po3knmagaHHs KBaapaTHOTO TpU4YJIEHA Ha JIHINAHI
MHOKHHU-KH.

17.Anrebpaiunmii npi6. OcHOBHa BiacTUBICTH JpoOy. CkopoudeHHs anredpaiuHux
apo6iB. JlomaBaHHS, BiJHIMAHHS, MHOXKEHHS Ta JUICHHS anreOpaluHux IpoOiB.
ToToxHI TepeTBOPEHHsI palliOHAFHUX adreOpaiuHuX BUPa3iB.

18.Creninb 3 HaTypajdbHUM MOKa3HUKOM 1 HOro BiacTUBOCTI. CTemiHb 3 UM
[OKa-3HUKOM 1 Horo BiactuBocTl. CTaHmapTHMH Burisg yucia. [leperBopeHHs
BHUpPAa3iB 31 CTEMCHIMHU.

19.Kopiup 1n-ro creneHss Ta ioro BiuactuBocTi. CremiHb 3 palloOHATBLHUM
IOKa3HU-KOM Ta HOTO BJIACTUBOCTI.

20.Apudmetnuna Ta reomeTpuyHa mporpecii. PopMynau N-TO WieHA Ta CyMH II-
Me-pUInX YWIEHIB MPOrPECii.

21.PiBusians. Kopeni piBHsHHS. JliHiNHI piBHSAHHA 3 OAHi€l0 3MiHHOKO. KBaapaTtHe
piBHsHHS. QOpMyNIM  KOpPEHIB  KBaJpaTHOro  piBHAHHA. Po3B’A3yBaHHs
palioHalb-HUX PIBHSHb.

22.Cuctemu piBHSHb. PO3B’S3yBaHHS CHCTEMH ABOX JIIHIWHUX PIBHSHB 3 JIBOMA
3MIHHMMH Ta HOro reoMeTpuyHa iHTeprperauis. Po3B’s3yBaHHS HaWIpPOCTIIIMX
CUCTEM, OJIHE PIBHSHHS SKUX MEPUIOro, a 1HIlIe — APYroro creneHs. Po3B’s13yBaHHs
TEKCTOBHUX 3aJ1a4 3a IOTIOMOTOI0 CKJIaJIaHHS PIBHSHB, CUCTEM DPiB-HSHb.

23.JliniliHa HEpIBHICTh 3 OJHIE0 3MiHHOIO. CHcTema JHIMHUX HEPIBHOCTEH 3
OJIHI-€10 3MIHHOIO. PO3B’s3yBaHHS HEPIBHOCTEW JPYroro CTENEHS 3 OJHIEI0
3MiHHOIO. PO3B’s13yBaHHS palliOHAIbHUX HEPIBHOCTEU, METO/ IHTEPBAJIIB.

24.®ynkmii. O0macTh BU3HAYCHHS 1 00jacTh 3HadeHb (PyHKI. CrocoOu 3amaHHS
¢ynxuii. I' padik ¢pynkuii. 3poctannd 1 ciaganHsa QyHKIII.

25.@ynknii y = kx + b; y = kx; y = ax% y = ax? + bx+c; y =VX iX BIacTHBOCTI i
rpadiku.

26.Bunankosa momis. ﬁMOBipHiCTb Bunaakosoi moxaii. Cratuctuuni gadi. Crnocoou
nojganHs ganux. Yacrora. CepeHe 3HaUCHHS.

I'eomempis.

1. TlouarkoBi MoOHATTS MaHiMeTpii. ['eomeTpuuni ¢irypu. [ToHATTS mpo akciomu i
TeopeMu. [ToHATTS po 0OepHEHY TeopeMy.

2. CyMiXHI 1 BEpTUKaJIbHI KyTH Ta ix BiracTtuBocTI. [lapanenbHi mpsimi 1 Opsmi, 110
nepeTuHaroThes. O3HaKM MapajeNbHOCTI NPSAMUX. [lepneHANKYIApHI TMPSMI.
Te-opemu Ipo MEPHECHANKYISIPHICTD 1 MAPATICIbHICTh MPSIMHUX.

3. TpukyrtHuk. BrnactuBocti piBHOOEIpeHOTO TpUKyTHUKA. CyMa KyTiB TPUKYTHHKA.
Teopema Ilidaropa Ta HachigKU 3 HET.

4. Tlapanenorpam Ta #oro BiactuBocTi. O3Haku mapanenorpama. [IpsSIMOKYTHHK,
poMO, KBaApar Ta iX BIACTUBOCTI. Tpamneriis Ta ii BAaCTUBOCTI MHOTOKYTHUKHU.

5. Koo i xkpyr. JloTuuHa 10 koia Ta ii BIaCTUBOCTI.



6. BmactuBocTi cepemuHHOTO TEpPHEHAMKYJsIpa 10 Bimpiska. Komo, omucane
HABKO-JIO TpUKyTHUKa. BractuBocti Oicextpucu kyrta. Komo, Bmmcane B
TPUKYTHHUK.

7. TlonstTa mpo piBHICTH Piryp. O3HaKH PIBHOCTI TPUKYTHHUKIB.

oo

[ousTTs npo noaidHICTh ¢iryp. O3HaKU MOAIOHOCTI TPUKYTHHKIB.

9. OcboBa 1 LIEHTpajgbHa CUMETPIi; MOBOPOT, MapajeibHe nepeHeceHHs. [Ipukiamu
¢biryp, 1o MarTh CUMETPIIO.

10.OcHoBHI 331241 Ha TOOYIOBY 3a JOMIOMOTOO ITUPKYIIS 1 JTIHIAKH.

11./loBxkrHa BiApi3ka Ta ii BiIacTUBOCTI. Biacrane MK ToukamMu. Biactane Bin
TOY-KH JI0 TIPSIMOI.

12.Benuuuna kyTa Ta Il Bractuocti. BumipioBaHHs BIMCAHUX KYTiB.

13.loxuHa koina. JloBKuHA TyTH.

14.TTonsTTss TpO IUJIONI, OCHOBHI BJacTUBOCTI Iwionl. Ilnoma mnpsMOKyTHHKA,
TPUKY-THHKA, Mapajenorpama, Tpamnemii. BigHomieHHs o noaiOHux Qiryp.
[momr kpyra Ta MOro 4YacTHH.

15.Cunyc, KOCUHYC 1 TAHT€HC KYyTa.

16.CriBBiIHOIIEHHS! MIK CTOPOHAMHM 1 KyTaMH MPSMOKYTHOTO TPUKYTHHKA.
Teope-Mu cuHYCIB 1 KOCUHYCIB.

17.IlpssMmokyTHa cucTeMa KOOpAMHAT Ha ruioniuHi. dopmysa BiACTaHI MK JBOMA
TOYKaMU TUIONIUHY, 3aJJaHUMHU KOOpIMHATaMU. PIBHSIHHS TIpsiMOi 1 KOJIa.

18.BexTop. JloBxkuHa 1 HarpsiM BekTopa. KyT mixk Bekropamu. KosiHeapHi BEKTOpH.

Cyma BekrtopiB. Jlo0yTok BekTopa Ha uucio. Koopaunatu Bekropa. CkansipHUN

N00yTOK BEKTOPIB.

OcHOBHI TeopemH i popmyJin.

Aneebpa.
®opMyia 1 -To WwieHa apu(pMETUYHOT 1 TeOMETPUYHO1T IPOrPECIid.
dopMya CyMH T IEPIIMX YJIEHIB apu(PMETUYHOT 1 TEOMETPUYHOI TPOTPECiil.
®ynkiis y = Kx 11 BmacTuBocCTi 1 rpadik.
®yukuia y = k ii BmactuBocTi 1 rpadik.
Oynkiisa y = kx + b 11 B1actTuBocTi 1 rpadik.
dynkuis y = ax? + bx + ¢ ii BmactuBocTi i rpadik.
dopMyiH KOpEHiB KBaIPaTHOTO PIBHIHHSI.
3anuc KBaJpaTHOTO TPUWIECHA y BUIIISII JOOYTKY JIHIMHUX MHOKHUKIB.
dopmyiu ckopoueHoro MHOXeHHs (a + b)(a—b)=a—b,(a+b)=a+2ab+b.
10.Po3B’s13yBaHHs JiHIHHUX PIBHSAHB 1 PIBHSHD, 110 3BOASITHCS 0 JTIHIHHUX.
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11.Po3B’s13yBaHHs JiHIKHUX HEPIBHOCTEH Ta iX CUCTEM.

12.Po3B’s13yBaHHs CUCTEM JBOX JIIHIMHUX PIBHSHb.
T'eomempis

1. BnactuBoCTI piBHOOEIPEHOTO TPUKYTHHKA.

2. BnacTtuBocTi OiCEKTpHUCH KyTa.
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O3Haku napajieabHOCTI IPSIMHUX.

Teopema npo cymy KyTiB TPUKYTHHUKA.

BrnacTtuBocTi napanenorpama i iioro giaroHanie.

O3Hak# piBHOCTI, MOIIOHOCTI TPUKYTHHUKIB.

BrnactuBocTi mpsiMOKyTHHKA poM0Oa, KBajpaTa.

Koo, Bucane TpUKyTHHK, 1 KOJIO, OIIMCaHE HABKOJIO TPUKYTHHKA.
. Teopema npo KyT, BIMCaHH y KOJIO.

10 BnactuBocTi JOTHYHOT 10 KOJIa.

11.Teopema Ilidaropa Ta HacIiAKHU 3 HET.

12.3nauenHs cunyca, kocunyca kytiB 0°, 30°, 45°, 60°, 90°.
13.CmiBBIIHOIIEHHS MK CTOPOHAMH 1 KyTaMy MPSIMOKYTHOTO TPUKYTHHKA.

14.Cyma BekTOpiB Ta 11 BIaCTUBOCTI.
15.®opmynu mwiIony napanenorpaMa, TPMKyTHUKA, Tpamnewii. PIBHAHHS KoJa.

OCHOBHi BMiHH{ i HABUYKH
Bemynnuk nosunen ymimu:
BukonyBatu apudMeTrnyHi 11i HajJ HATypalbHUMHU YHUCIAMH, AECATKOBUMH 1
3BHYAaHUMU Ip0o0aMu; KOPUCTYBATHUCS KAJIBKYJISTOPOM 1 TaOJIULSMHU.

BukonyBaT TOTOXHI TIEPETBOPEHHS MHOTOWICHIB, airedpaiuHux Apoois,
BUPAa3iB, 110 MICTSATh CTENEHEB] 1 TPUTOHOMETPUYHI (PYHKIIII.

bynyBatu rpadiku niHiiTHOT, KBaJpaTUYHOI, CTETICHEBO1 (PYHKITIH.

Po3B’si3yBaTH PIBHAHHS 1 HEPIBHOCTI MEPIIOTO 1 JAPYroro CTEMEHs, a TaKoxX
PIBHSIHHS 1 HEPIBHOCTI, IO 3BOJATHCS O HUX; PO3B’SI3yBaTU CUCTEMHU PIBHSHB Ta
HEPIBHOCTEH MEPIIOro 1 APYroro CTENEHs 1 Ti, 10 3BOJATHCS JO HUX; HAUTIPOCTIIII
PIBHSIHHS 1 HEPIBHOCTI, IO MAOTh CTENEHEBI (DYHKIIII.

Po3B’s13yBaTu 3a/1a4i Ha CKJIaJaHHS PIBHSAHB 1 CUCTEM PiBHSHb.

300paxxatn reomMeTpuyHi (Irypd Ha IUIOMIMHI 1 BHUKOHYBAaTH HAaWIMpPOCTINI
oOy/I0BH Ha TUIOIIHHI.

BuxopucroByBatH reoMeTpUyHI BIJIOMOCTI TIPH PO3B’SI3yBaHHI alreOpaidHuX
3a/1ay, a 3 areOpu i TPUTOHOMETPIT — MPHU PO3B’I3yBaHHI TEOMETPUYHUX 3a7a4.
BukoHyBaty Ha TuIONIMHI omepariii Haj BeKTOpamu (JoJaBaHHS 1 BiTHIMAHHS
BEKTOPIB, MHOKEHHS BEKTOpa Ha YKCJIO) 1 BUKOPUCTOBYBATH X MPHU PO3B’SI3yBaHHI
MPaKTUYHUX 33724 1 BIIPaB.



KPUTEPII OILIIHIOBAHHSI

cuiBOeciam 3 nucuuiuiinm '"MaremaTuka'

PiBHi
[xana
HaB4YaJIbHHU .
N 100- Kpurepii o1iHioBaHHS HaBYaJIbHUX JOCSITHEHb
200

JOCATHCHDb
AOGiTypi€HT:
po3Ii3Hae OJIMH 13 KUIBKOX  3aIpOINOHOBAaHUX
MaTeMaTHIHUX 00’€KTIB (cuMBOIB, BHUpAa3iB,
rCOMETPUYHUX (Iryp TOIIO), BUAUIMBIIN HOTro cepen
1HIINX
YUTa€E 1 3aMHUCYE YMCTA, MEPENUCcye JaHUH MaTeMaTUYHUN
BUpas3, hopmyity;

L. TloyaTkoBuiA 100- 300pakae HAWUOpPOCTINI reoMeTpuuHi (Qirypu (Manroe

120 €CKi3).

BIII3HAE OKpEeMI MaTeMaTHU4HI 00 €KTH 1 TOSACHIOE CBIH

BUOIP;

BMi€ HABOJUTH IIPUKIIAJIA 34 aHAJIOTIEO.

CIIBCTaBJIsI€ JaHl a0o0 CJIIOBECHO OMNHUCaHI MaTeMaTHU4HI

00’€KTH 3a TX CyTTEBUMU BIACTHBOCTSIMU;

pO3MI3HA€ Ta BIATBOPIOE 1H(OpPMALII0 B KOHKPETHIN

CUTYyaIlil.

AOGITypi€HT:

BIITBOPIOE  O3HAUCHHS  MaTeMAaTHYHUX  IOHATh 1

bopMyITIOBaHHS TBEP/I’KEHb;

Ha3MBA€E CJICMCHTH MaTEMAaTUYHUX 00’ €KTIB;

dhopMyITroe IesKi BJACTUBOCTI MaTEMAaTUYHUX 00’ €KTIB;

UTIOCTpY€E O3HAYCHHS MaTeMaTHIHUX TIOHSTb,
1. 121- dbopMymoBaHR ~ TEOpEM 1 MpaBWI ~ BHUKOHAHHS

Cepenniit 137

MaTeMaTHIHUX i MpHUKIagaMU 13 TOSICHEHb BUUTENS a0o
MIJIPYyYIHHKA;

LTFOCTpYE O3HAYEHHS MaTeMaTHYHUX ITOHATD,
(bopMyITIOBaHb TEOpeM i TIPaBUII BUKOHAHHS
MaTEeMaTUYHUX i BIACHUMH MPUKJIAIaMHU;

3aMrcy€e€ MaTeMaTHYHUN BUpa3, (GopmMyly 3a CIOBECHUM
(GbOpMYITIOBaHHSM 1 HABITAKH.




1.
JlocTaTHii

138-
170

AOITYpI€HT:

3aCTOCOBYE O3HAYEHHS MATEMAaTUYHUX TOHATH Ta iX
BJIACTUBOCTEH I PO3B’SI3aHHS 3aBAaHb B 3HAMOMHX
CUTYAIISIX;

3Ha€ 3aJCKHOCTI MIDK eIIeMEHTaMH MaTeMAaTHYHHX
00’ €KTIB;

CaMOCTIMHO BUIIPABJIsi€ BKa3aHl HOMY MOMUJIKY;

poOWTH CaMOCTIliHI BHCHOBKM Ha OCHOBI 1HAYKTHBHOTO
NIUISIXY BUBYEHHS HOBOTO MaTepiaiy.

BOJIOJIIE BH3HAYCHUM MIPOrPaMOIO HaBYAJIbHUM
MaTepiaJoM, BMi€ BHU3HAYaTH CYTTEBI O3HAKM TOTO UM
1HIIIOT'O TIOHSTTS;

JaCcTKOBO apryMEHTy€ MaTeMaTH4yHI MIpKyBaHHS W
PO3B’sI3yBaHHS 3aBJaHb;

YCBIJOMJIFOE ~ MAT€MAaTH4HI  HOHATTS,  (akTH  Ta
3aKOHOMIPHOCTI, fKI BHUPaXXEHI PI3HUMH 3aco0amu
(TabnUIsIMU, CXEMaMH , y3arajJbHEHUMU 3alIMCaMH TOIIO).
BUIBHO BOJIOJi€ BHM3HAYEHUM MPOrpPaMoOI0 HaBYAIBHUM
MaTepiaiaoM;

BUIIPABJISE AOIMYIIEHI TOMUJIKH;

MOBHICTIO apTyMEHTye€ OOTPYHTYBAaHHS MaTeMaTHYHUX
TBEP/KCHb;

BMIi€ 3TOPHYTO IMOSCHUTH OCHOBHHUHM 3MICT MaTEMaTHYHUX
MOHATH UM CIIOCOO1B MPAKTUIHUX JI1H;

YCBIJIOMJIIOE Ta BMi€ BH3HAYaTH €JIEMCHTH, SKI CKJIaJar0Th
3MICT TOT'O YH 1HIIOTO (DaKTy UM SIBHIIA.




V.
Bucoxkuii

171-
200

AOITYpI€HT:

BOJIOJIIE MIIIHUMH 3HAHHSMM, BMIE€ OIEPATUBHO iX
BIITBOPIOBATH B PI3HUX CHUTYAIiSX; YMIUIO KOPUCTYETHCS
MaTeMaTUIHOIO TEPMIHOJIOTIEIO;
YCBITOMJIFOE HOBI JIJII HHOTO MaTeMaTW4Hi (akTt, imei,
BMi€ JIOBOAWTH TiependadeHi IporpaMor0 MaTeMaTH4Hi
TBEPJHKCHHS 3 JOCTATHIM OOTPYHTYBaHHSIM;

MiJ] KEpPIBHULTBOM  Yy4YWTENs  3HAXOIUTh  JpKepena
iH(opMalii Ta CaMOCTIMHO BUKOPUCTOBYE iX.

BUTHHO 1 TPAaBWJIBHO BUCJIOBIIIOE BIIOBITHI MaTeMaTHYHI
MIpKYBaHHsI, IEPEKOHINBO apTyMEHTYE iX;

BUKOPHUCTOBY€E HAOYTI 3HAHHS 1 BMIHHS B HE3HAMOMUX IS
HBOTO CHUTYaIlisX;

BMi€ Kiacu(iKyBaTH KOHKPETHI SBHUIA 3a KUIbKOMaA
O3HAaKaMH, pOOUTHU MTEBHI BUCHOBKHU.

BUSIBJISIE BaplaTUBHICTb MUCJIEHHS 1 pallOHANBHICTh Y
BHOOP1 CITOCOOY PO3B’sI3aHHS MaTEeMAaTUYHOI MPOOIEMU;
BMI€ y3arajibHIOBaTH i CHCTEMAaTU3yBaTH HAOyT1 3HAHHS;
BMi€ TBOPYO NEpepoOIIsATH 1HPOPMAIIil0, B pE3yIbTaTl 4Oro
CKJIaJaTH 3arajbHU IUIaH i,

BOJIOJII€  JCIYKTUBHUMH  HABUYKAMH  OCMUCIICHHS
HaBYaJbHUM MaTepiajioMm.

[linroryBana BUKJIaJad MaTeMaTUKH JIroonmuia SIXHO




